Palladium Nanoparticles
Figure S3: Representative HAADF-STEM images of palladium nanoparticles synthesized with THPC.
Corresponding particle size distribution for 162 nanoparticles (D av : 1.7 ± 0.6 nm).
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Ruthenium Nanoparticles Figure S4 : Representative HAADF-STEM images of ruthenium nanoparticles synthesized with THPC. Corresponding particle size distribution for 178 nanoparticles (D av : 2.2 ± 0.7 nm).
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Pt-Rh Bimetallic Nanoparticles Figure S8 : Representative HAADF-STEM images and EDX spectrum of Pt-Rh bimetallic nanoparticles synthesized with THPC; Corresponding particle size distribution for 93 nanoparticles (D av : 1.9 ± 0.3 nm); (Average composition: Pt 40 Rh 60 ).
SECTION S5: CONTROL EXPERIMENTS TO EVALUATE THE ROLE OF THPC
The present control experiments have a three-fold objective: i) evaluation of the role of THPC in the absence of basic conditions; ii) evaluation of the addition of formaldehyde as reducing agent; iii) evaluation of the role of THPC as stabilizer agent in the presence of added formaldehyde. In a first vial, 100 μL of HPtClO 4 8 wt. % solution was added to 3 mL of distilled water in a glass vial under magnetic stirring. Meanwhile, 333 μL of a 65 mM THPC was added, but no NaOH was subsequently added in order to test the influence of alkaline media in the activation of the reducing power of THPC. After 4 days of stirring no evidence of nanoparticle formation and darkening of the solution could be observed ( Figure S12a) . In a second vial, the same sequence of reagents was added but after several minutes, a 12 mL formaldehyde solution (calculated from the stoichiometric decomposition of THPC in an alkaline media, assuming a single mol of formaldehyde formed) was injected in a continuous mode at a flow rate of 3 μL/min. The reaction vial was capped with a septum to prevent any formaldehyde evaporation.
The reaction mixture was kept at room temperature for 4 days, wrapping an aluminium foil to preserve the reaction mixture from photothermal decomposition and the formation of Pt nanoparticles was detected by visual inspection of the vial (see Figure S12b ) and the STEM analysis of the colloidal solution ( Figure S13 ). Furthermore, the stabilizing role of THPC could be corroborated with a third experiment where all the sequence of reactants was identical to vial-2 except for the absence of the phosphine compound. In this case, the Pt nanoparticles were formed due to the reducing power of formaldehyde but without the presence of THPC, interparticle sintering could not be prevented and big agglomerates were formed after 1-2 days of reaction ( Figure S12c ). 
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